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E = h [0] + [1] + . . . |Hˆ [0] + Hˆ [1] . . . | [0] + [1] + . . .i
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↵+ 2⌫i + ⌫j
↵+ ⌫i + ⌫j + ⌫k









h↵|Hˆ [1]| ih |Hˆ [1]| ih |Hˆ [1]| ih |Hˆ [1]|↵i





h↵|Hˆ [2]| ih |Hˆ [1]| ih |Hˆ [1]|↵i









h↵|Hˆ [1]| ih |Hˆ [1]| ih |Hˆ [2]|↵i









h↵|Hˆ [1]| ih |Hˆ [2]| ih |Hˆ [1]|↵i









h↵|Hˆ [1]| iE[2]↵ h |Hˆ [1]|↵i
(E[0]↵   E[0]  )2

Anatomy	  of	  a	  Matrix	  Element	  
h↵|Hˆ [k]| i

















1Ar (ni + 1)(ni + 2)(ni + 3)nj(nj   1)
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Simpliﬁca'ons	  II	  



























































A=empt	  to	  cancel	  out	  denominators	  
A=empt	  to	  factorize	  numerator	  
Remove	  symmetric	  terms	  and	  
reduce	  sums	  over	  normal	  modes	  




























VPT4	  by	  vib.	  
constants	  
=?	  
Thanks!	  
